Short-term metabolism of cholesteryl ester from low-density lipoprotein in primary monolayers of bovine adrenal cortical cells.
The uptake and metabolism of [14C]cholesteryl ester in bovine LDL to cortisol and to cholesteryl ester was studied in monolayer cultures of bovine adrenal cortical cells over short time periods of up to 8 h. The experiments were designed to determine the intracellular pathway followed by the cholesterol derived from the LDL cholesteryl ester and how this is modified in the short term by the tropic hormone ACTH. The cells were cultured in the presence of mevinolin to remove the contribution of endogenous synthesis of cholesterol for supply of substrate for steroidogenesis. The specific activity of the cortisol secreted by the cells was measured under a variety of conditions. Control incubations showed a relatively steady specific activity in the cortisol secreted over an 8 h period. In the presence of ACTH the specific activity of the cortisol was significantly reduced for the first 2 h of the experiment. This is consistent with dilution of the [14C]cholesterol from the LDL with non-radioactive free cholesterol released from the intracellular stores of cholesteryl ester in the presence of ACTH. The inhibitor of acyl-CoA:cholesterol acyltransferase, Sandoz compound 58-035, increased the specific activity of the secreted cortisol in the absence of ACTH, indicating that much of the incoming cholesterol would normally be esterified but was here diverted to steroidogenesis. In the presence of ACTH this increase was observed only during the first 2 h of the experiment, after which inhibition of acyl-CoA:cholesterol acyltransferase had no effect on the specific activity of the cortisol. The adrenal cells were further fractionated into mitochondrial, lysosomal and microsomal plus cytosol fractions and the appearance of free and esterified cholesterol from the labelled LDL measured in these fractions over a period of up to 8 h. ACTH stimulated the uptake of LDL-cholesteryl ester into the cells and tended to increase the relative amounts of free cholesterol in the cells, consistent with its role in promoting supply of cholesterol for steroidogenesis. These experiments allow the roles of endogenous cholesteryl ester and lipoprotein-derived cholesteryl ester in the bovine adrenal cortical cells to be observed over a short time scale. They show that the cells make a substantial change in the internal flux of cholesterol in a short time after stimulation with ACTH and in these cultures the full expression of the presence of ACTH takes up to 2 h.